e reviewed 261 patients with 320 Charnley low-friction arthroplasties who had a mean follow-up of 22 years 10 months (20 to 30). Of these, 93.9% considered the operation to be a success; 82.3% were free from pain and 11.6% had occasional discomfort. Satisfactory function was achieved in 59.6% and 62% had an excellent range of movement.
Total hip replacement in general and the Charnley lowfrictional torque arthroplasty (LFA) in particular are considered to be the most satisfactory and cost-effective methods of treatment of arthritis of the hip. A clinical history spanning 36 years, growing confidence in the method in an ageing population, and demand from younger patients have attracted attention in the media with particular focus on the multiplicity of designs 1 as well as rates of failure. 2 Demands have been expressed for the need for a national register. [3] [4] [5] Changes in the provision of health care
have highlighted the problems of the long-term follow-up of patients who are asymptomatic and yet potentially at risk. The purchasers are expected to take on responsibility without understanding the reasons for the need for continuous monitoring.
Our aim was to investigate the long-term follow-up of the Charnley LFA in order to assess the clinical results, to correlate them with the radiological appearance and to identify the long-term problems.
Patients and Methods
Any surgical procedure which has spanned 36 years of clinical practice will have undergone modification. In 1962 ultra-high-molecular-weight polyethylene (UHMWPE) was introduced. Initially, the cup had a scalloped edge but in 1972 a long posterior wall was added to increase stability and in 1977 a symmetrical flange to improve cement pressurisation. The Ogee flange was introduced in the early 1980s. Uncemented, metal-backed press-fit cups were used between 1962 and 1965 in conjunction with a cemented stem. The use of the press-fit cup was abandoned in 1965 because of the high incidence of migration.
The stem has also been modified. The 'flat-back' polished stem was used until 1974 when the roundback with a Vaquasheen surface was introduced. The rounding of the corners was an attempt to avoid stress risers and the Vaquasheen to harden the surface. In 1975 a flange was In this study we have included patients who had an LFA carried out after November 1962 and were available for clinical and radiological examination. The minimum follow-up was 20 years. We did not perform survivorship analysis.
Clinical outcome was recorded according to relief of pain, improvement in function and range of movement. 6, 7 The radiological appearance of the cup was graded as previously described 8 with failure being defined as "change in position of the cup as judged by serial radiographs". Failure of fixation of the stem was classed as 'definite' or 'probable'. 9 Wear of the cup was measured as penetration using the duo-radiological method. 10 Revision of the LFA was defined as a secondary operative intervention for an exploration, change of one or both of the components, or their removal.
There were 261 patients, 206 women and 55 men, with a total of 320 LFAs. Of these, 155 were on the right and 165 on the left. At the time of review 59 patients (22.6%) had had bilateral LFAs and 23 (7.2%) had had both hips replaced at the same time.
The mean age of the patients at the time of the LFA was 43 years 3 months (17 to 68). Their mean weight was 63.6 kg (35 to 100 kg). The mean follow-up was 22 years 10 months (20 to 30).
Results
The abnormality leading to operation is shown in Table I and previous operative procedures in Table II . Fifty-four patients (16.9%) were receiving steroids at the time of the LFA. All operations had been performed in a Charnley clean-air enclosure using the routine transtrochanteric approach. Plain acrylic cement (CMW DePuy International, Leeds, UK) had been used. Clinical findings. Figure 1 shows the preoperative status and the clinical outcome. Correlation between the depth of penetration of the cup and the incidence of migration. Relief of pain. Most patients (93.9%) had complete or nearly complete relief of pain; 82.3% were painfree, 11.6% had no more than occasional discomfort, 2.9% had pain on activity which settled with rest and 3.2% had more persistent pain. Activity level. Accepting that this varies with age and other underlying disorders, 43% of patients considered their activity to be normal, while 16.6% had a level of activity which was close to normal. Range of movements of the hip. This was full or nearly full in 62%.
Revisions. There had been 17 revisions (5.3%) in 13 patients. In some there had been more than one indication for revision. These are shown in Table III . Correlation between the radiological appearance and the clinical result. Although patients in whom both components were loose had marginally lower scores there was no significant difference between the various groups ( Table  IV) . The clinical results could not be used to predict the state of the arthroplasty. Cup wear and migration. The mean rate of penetration of the UHMWPE cup was 0.08 mm/year (0.01 to 0.3). The correlation between the penetration and the incidence of migration of the cup is shown in Figure 2 and Table V . The increasing depth of penetration is associated with an increasing incidence of migration.
Discussion
The Charnley LFA is an excellent procedure. Of the patients followed up for 30 years most (93.9%) were either free from pain or had only minor discomfort. The functional outcome was more difficult to assess. In this group 33% had systemic disease such as rheumatoid arthritis or ankylosing spondylitis, and 16.9% were on long-term steroid medication. The range of movement of the hip was full or nearly full in 62% of patients. Wear and loosening of the cup remain the chief problems and increase with time.
The clinical results may not reflect the mechanical state of the arthroplasty, especially on the acetabular side, and comparison of serial radiographs gives more reliable information. Progressive loosening of the components and diminishing bone stock result in more difficult revision procedures and a poorer outcome; early secondary operative intervention may be indicated if the bone stock is to be preserved. Diminution of the bone stock was judged by serial radiographs. If the components showed progressive migration with thinning of the femoral cortex, cavitation, or expansion of the acetabular cavity, revision was undertaken even if the patient was asymptomatic. Loss of bone stock is much more extensive at revision than can be determined from radiographs. This must be appreciated by the patient, the surgeon and the purchasers of health care; regular access to follow-up is necessary.
It has yet to be shown whether the process of loosening has a mechanical or a biological basis. A ceramic-UHMWPE combination appears to offer an alternative to metal-on-UHMWPE and has lower rates of wear.
